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Blachly & Starr's series the delirium developed in 7 out of 21 patients who underwent mitral commissurotomy, and in 5 out of 20 patients who underwent closures of septal defects.
The American authors considered various physical, chemical and pharmacological factors in the etiology of this syndrome, but all agreed that one important factor was the so-called 'recovery room situation' -a severe deprivation of sleep, coupled with an absence of the normal orientating sensory stimuli and the presence of abnormal stimuli such as pain and the monotonous rhythmic clicking of the monitoring apparatus. It was shown by Neher (1961) that visual and auditory imagery can be produced in normal subjects by regular intermittent auditory stimulation. Kornfeld et al. (1965) introduced various modifications to the post-operative procedure in the recovery room, aiming at uninterrupted sleep and less obtrusive monitoring, and reported that the incidence of delirium declined. However, at the same time they related the development of this condition to the severity of the pre-operative disability, to the duration of the by-pass, and to the complexity of the operation; it seems to occur more often with increasing age, being extremely rare in children.
Many oetiological factors may well be simultaneously involved; the 'recovery room situation' will produce hallucinosis in some patients in the absence of organic factors, and in others who are already confused who might not otherwise have become hallucinated. The situation was recently clarified by Blachly & Kloster (1966) , who related cardiac output to the development of a confusional state ('brain syndrome') on the one hand and hallucinosis on the other, in 37 patients. In 8 of their patients with a severe confusional state the cardiac index was less than 2 5 l/min/sq.m, and not all of these had hallucinations. Of the 17 with hallucinations, many had a clear sensorium.
An important point which they do not discuss, though it is evident in their results, is that the confusional state begins immediately after the operation, as might be expected if it be due to low output, whereas the hallucinosis occurs much later, which is consistent with the 'recovery room situation'. The fact that we do not see many patients with hallucinations may well be due to difference in post-operative management, including the fact that we return our patients to the ward rather more quickly than in America. The earlier American papers may possibly have overlooked patients without hallucinations but with a quiet confusional statehence the 'lucid interval'. Perhaps we too are failing to recognize such patients. If so, it seems important to look closely at the problem again and to correlate the presence or absence of such states with ultimate function in a follow-up study. Although psychopathological ideas, such as the 'recovery room situation', have their importance in determining the nature of the symptoms and have led to improvements in management, they should not be over-emphasized in case we lose sight of the wtiological importance of an inadequate cerebral circulation.
Dr E J M Campbell (Royal Postgraduate Medical School, London) I would like to comment and enlarge upon Dr Bickerstaff's presentation. Although all respiratory disorders can cause hypoxwmia, CO2 retention is a feature chiefly of the bronchial type of chronic obstruction of the airways rather than of the emphysematous type. CO retention is not a feature of infiltrative conditions like sarcoidosis.
In most patients with respiratory failure neurological effects are due to hypoxia rather than COa retention because the Pco, cannot rise above 80 mmHg while breathing air (McNicol & Campbell 1965) . The patient dies of anoxia before CO2 rises to narcotic levels. CO, narcosis can only occur while breathing oxygen. An important corollary is that oxygen must not be discontinued even though, in a sense, it was the cause of CO, narcosis, otherwise profound hypoxia will result.
In my opinion the neurological manifestations of CO2 retention are entirely nonspecific with the possible exception of papilleedema which is by no means common (Gross & Hamilton 1963) .
Neurologists should familiarize themselves with the clinical value of PCO2 measurements. The Pco, is important for six main reasons (Campbell 1965): (1) A very high Pco, causes CNS depression and convulsions. (2) PCO2 indicates the balance between CO2 production (metabolism) and CO2 elimination (breathing). It is the 'blood urea' of respiratory medicine.
(3) The Pco, indicates the alveolar Po0. (4) The Pco, is the respiratory variable in acid-base disturbances and in the evaluation of the acid-base state. (5) Clinical experience shows that patients with chronic elevation of Pco, are liable to develop further CO, retention with narcosis if oxygen or sedatives are ill-advisedly given, and, conversely, patients with a normal PCO, are unlikely to develop further CO2 retention in such circumstances. (6) Patients with a high PCo2 are liable to develop fluid retention and cedema.
